Abstract: backgROund: Atopic dermatitis is a prevalent health problem in the world. Allergic sensitization is an important risk factor, but the roles of other factors, inherent in tropic region, are unknown. Objective: A cohort study was designed in a tropical city to investigate molecular and environmental risk factors for eczema, considering as particular features perennial exposure to mites, poor living conditions and others tropical characteristics. MethOds: 433 patients were included at baseline and biological samples were collected during 24 months of follow-up. Clinical information was collected using questionnaires (SCORAD, DLQI and a subjective scale) during each clinical assessment. Results: The prevalence of atopic eczema was 93%, with similar frequency between children and adults; parents history of eczema and polysensitization to mites, dogs, cats, cockroaches and birds, were risk factors for severe and persistent eczema and allergic comorbidities. Food sensitization was present in 16% of patients but food-induced allergies were scarce. Psychiatric, dental and ocular disorders were the most frequent non-allergic comorbidities. study liMitatiOns: selection bias. cOnclusiOn: We presented a tropical cohort of patients with eczema and we identified some risk factors for severe and persistent dermatitis. Some patterns of sensitization were associated with severe eczema and respiratory symptoms, and the natural history of "atopic march" is different to that described in some industrialized countries. The collection of biological samples will contribute to the understanding of the gene/environment interactions leading to allergy inception and evolution.
INTRODUCTION
Atopic dermatitis or allergic eczema is a chronic disease that can be severe and lead to a significant deterioration in the quality of life.
In severe cases, it may have even greater psychosocial impact than other chronic diseases such as diabetes mellitus or myocardial infarction. 1, 2 Some European and North American studies suggest that this disease usually begins before the age of two but can occur at any time of life and although in most patients it usually disappears before puberty it may extend into adulthood. [3] [4] [5] There are few Latin
American cohort studies focused on allergic diseases, [6] [7] [8] [9] and most of them are directed to respiratory disorders. The ISAAC study suggests that in children of 6 years of age, the prevalence of clinical history of dermatitis in most Latin-American countries is over 20%. 10 Nevertheless, during a follow-up of 24 months in a birth cohort with 326 subjects in Colombia, no case of eczema was observed, suggesting that the onset of dermatitis is later (>3 years) in contrast to the most frequently age onset reported in Europe and USA. 9 Latin America tropical region has a warm and humid environment, which facilitates the growth of a diverse fauna and flora, as well as the perennial exposure to high concentrations of different allergens. [11] [12] [13] Mites are the main source of sensitization in the tropics but other factors specific to each region, such as poverty, genetic ancestry, high helminth parasite infestation and diversity of flora, may have a protective or a risk role for the development of allergic diseases. Interestingly, anticipated protective factors, such as low hygienic conditions, do not confer protection in poor and overcrowded communities in Latin America tropical region, where a high prevalence of allergic diseases and early infections occur. 9, 14 This and other results suggest that the concept of "atopic march"
and the "hygiene hypothesis" must also be interpreted in a particular way in tropical regions. 
OBJECTIVE

Study design
The study design is depicted in figure 1 . 18 the mean score of the three questions was expressed as percentage. We considered that the patient had "complete control" when SS was <20%; "partial control" when score was from 21% to 60%; and "no control" when SS was >61%.
SCORAD, DLQI and SS were repeated during the follow-up.
Skin sensitization
The skin prick test (SPT) was employed using histamine solution and allergen extracts according to GA2LEN recommendations. 19 The 
Biological samples
In patients given permission, multiple blood samples and 
RESULTS
Demographic characteristics
From 568 patients who were screened, 433 were included in the TECCEMA cohort (mean age 8 years; range 3 to 49 years); 225
were women (52%) and 368 completed the follow-up (84%) ( Figure   1 ). Reasons for not being included in the TECCEMA cohort were:
living out of Aburra Valley (n=65), loss of contact (n=24), incomplete clinical record (n=30), family refusal (n=16). Most families who did not finish the follow-up (n= 65) were lost in the first year (n=40).
The sociodemographic characteristics of the excluded patients were similar to those that continued in the study. Antecedents of allergic diseases were similar between excluded and non-excluded patients and did not influence the willingness to participate. All patients had similar environmental and living conditions.
Eczema characteristics
As confirmed by questionnaires and medical records, the beginning of eczema in 47% of patients was between 0 and 2 years of age, 37% between 3 and 5 years, and 16% over 5 years. The initial SCORAD was mild in 23% of patients, moderate in 49% and severe in 27% (Table 1) . 94% patients had persistent symptoms (at least one day per week). The main trigger factor identified by patients and relatives was hot weather and sweating (89%), followed by foods (33%), pets' dander (22%), and some cosmetic creams (18%).
Skin reactivity
The study showed that 411 (94%) patients were sensitized was the main source of sensitization (43%), followed by foods (16%).
Also, 277 (64%) patients were sensitized to at least two different biological extracts.
SBPCFC
At the beginning of the study, 143 (33%) patients had a self-reported adverse reaction after eating some food but in 104 cases, the clinical history was not clear and had a negative skin test and/or specific IgE, so they were dismissed as food allergy reaction. In patients with a clinical history strong suggestive of food allergy, we proposed an oral food challenge with a follow-up for 10 days, and 24 patients accepted. Using the protocol proposed by Sampson et al., 20 8 patients were positive (soy=2, milk=1, egg=1, shrimp=3, pineapple=1).
Serological samples
A total of 217 blood samples were taken during the baseline and we collected a total of 436 blood and DNA samples during follow-up for future analysis (Figure 1 ). In figure 2 , we present the measure of the baseline samples for some immunological analysis.
We observed that total IgE increased according to the severity of SCORAD but it was no statistically significant (R=0,225; p=0,06).
Patients with severe SCORAD had higher specific IgE to Der p and Der f than the others groups (p=0,02). There were no significant differences in specific IgG and IgG4 among SCORAD groups.
Comorbidities
During the follow-up, ocular and respiratory diseases were the most common allergic comorbidities diagnosed by physicians (conjunctivitis [88%], asthma [48%] and rhinitis [85%]
). Psychological disorders were evaluated in 234 patients by a psychologist or a psychiatrist. A total of 113 patients (48%) had a psychological disorder (63 had two or more); 83 (35%) had attention deficit disorder and/or hyperactivity. Also, 93 (39%) presented mood disorders such as depression, being 56 of them severe (severe depression or bipolar disorders). 17% of patients had some odontological disease.
Severe asthma (p=0,03), keratoconjunctivitis (p=0,02), psychological (p=0,04) and dental problems (p=0,04) were more prevalent among patients with severe eczema (Table 1) . Furthermore, 36% patients reported gastritis.
Risk factors for severe eczema
We analyzed the effects of sociodemographic characteristics and environmental exposures on the risk for three variables: severe eczema, persistent eczema and severe comorbidities (severe asthma and keratoconjuntivitis) ( Table 2 ). Maternal eczema was the most important predictor of severe eczema.
Taking into consideration that more than 90% of the population was sensitized to HDM we could not evaluated if HDM sensitization was a risk factor for severity but as we said before patients with severe eczema had higher specific IgE levels to mites (Figure 2b ).
For the other allergen sources we did not observed that mono-sensitization were a risk factor for severe eczema, persistent eczema or comorbidities. However, polysensitization to HDM, fungus, dogs, birds and cockroaches were a risk factor for severe eczema, persistent eczema and severe respiratory symptoms. When cat sensitization was included in this model, the risk of severe and persistent eczema increased, but for comorbidities it was not modified ( Table 2) .
No association was found between eczema and some conditions considered protective or risk factor, such as socioeconomic stratum, cigarette smoking and coexistence with pets. In addition, we did not observe that food sensitization, gender, parents' history of asthma, maternal age at childbirth were risk factors for persistent eczema or comorbidities (Figure 3 ).
STUDY LIMITATIONS
Study limitations: selection bias.
DISCUSSION
Cohort studies in different environments and populations are useful to understand the natural history of dermatitis; nevertheless, most of them come from Europe and USA. [21] [22] [23] [24] These cohorts Summary. Summary. We identify similar risk factors (Green charts) for severe and persistent eczema. Genetic background was a higher risk for "severity" and environment for "persistence". Other factors previously recognized in other studies with risk or protective effect (blue charts) were not found relevant for severe or persistent eczema but laboratory tests with samples from different time-points and clinical follow-up will help to assess genetic and molecular factors linked to dermatitis development, providing novel information about disease mechanisms in the tropics (blue charts). A significant finding in our study is the high prevalence of HDM sensitization (93%) among patients with dermatitis, higher than that reported in some Asian, European and North American populations. 26, 27 We also observed that some patterns of IgE sensitization were associated with persistent and severe eczema and some comorbidities. One explanation for the high sensitization rate to mites and other allergenic sources is that in the Aburra Valley one in three houses has a pet and mites allergens exposure is almost universal due to warm and humid environment, which facilitates the growth of mites and the concentration of their allergens.
Age of onset eczema
Gender
11, 13
Perineal exposition to high concentrations of allergens may induce an early life allergic response in the skin. Similarly, overcrowding of patients in home secondary to low income facilitates the accumulation of dust with irritants like endotoxin and allergens from cockroaches and birds, facilitating a Th2 response. 9, 14 We observed that allergic conditions like asthma, rhinitis and conjunctivitis were the more common comorbidities, a finding already observed in different populations that support the "atopic march" hypothesis. 28 Nevertheless, according to the atopic march, in most patients eczema appears before the first two years of age and is frequently associated with food sensitization. In this cohort we observed that in 53% of patients, the eczema onset was after 3 years of age and food sensitization was only present in 16% of patients, suggesting different phenotypes of eczema than those observed in other populations. 24 We also observed that severity of eczema is a predictor of the severity of asthma an ocular diseases. The mechanisms that explain the high frequency of respiratory allergic conditions between patients with eczema and why it is more evident during childhood are unknown. However, severe dermatitis is associated with skin disturbance allowing the entry of allergens in a concentration proportional to the affected skin area. In addition, chronic skin inflammation also leads to a permanent pro-inflammatory cytokine production and IgE antibodies, which would facilitate the Th2 response at mucosal surfaces.
Similar to our findings, previous studies have shown a higher incidence of dental problems among patients with severe dermatitis, especially bleeding gums and toothache. 29 Keratoconjunctivitis is a Th2 and Th1 disease and share some molecular pathways with eczema, which could explain the high incidence of this ocular problem that we found in patients with severe skin symptoms. It is logical to assume that the high frequency of psychiatric disorders among patients with moderate and severe dermatitis is a consequence of the high impact in the quality of life that this disease has in patients.
Contrary to other studies, 22, 25 we found a similar proportion of male and female patients with eczema and there was no association between exposition to smoking and "severe eczema", "persistent eczema" or comorbidities. This lack of association to smoking exposition may be explained by a type II error because the sample is underpowered to detect the effects of smoking. Also, we found no association with other environmental factors recognized as "risk" or "protective" for eczema in other cohorts like number of siblings and poverty conditions and socioeconomic stratum, possibly because the study population is homogeneously poor and the mean of siblings had little variation between most families (mean 2.4; percentile 25-75: 1-3.8).
A recollection of biological material has been performed in this study for immunological analysis. 35 We observed that total IgE had a tendency to be high between patients with severe eczema and some associations were observed with specific IgE and SCORAD but not with specific IgG or IgG4. Nevertheless, laboratory tests with samples from different time-points will help to assess genetic and molecular factors linked to dermatitis development, providing novel information about disease mechanisms in the tropics.
In short (Figure 3 ), we presented a tropical cohort of patients with eczema and particular environmental and socioeconomic conditions. This cohort could help to understand how this factors influence the development of dermatitis and the clinical response to pharmacotherapy in tropical populations. The availability of biological samples will allow to further study the effects of particular factors related to tropical environment in the development and severity of eczema.
CONCLUSION
We presented a tropical cohort of patients with eczema and we identified some risk factors for severe and persistent dermatitis.
Some patterns of sensitization, especially with mites, were associated with severe eczema and respiratory symptoms, and the natural history of "atopic march" is different to that described in some industrialized countries. The collection of biological samples will contribute to understand the gene/environment interactions leading to allergy inception and evolution. q
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